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For Canal and — Excavating, Dam Construction, Wall and Pier Building, Mining, ; 
Quarrying, — and General Contract Work. 
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Sand Blast Machinery 


For removing the 
Scale from 
Castings, Structural 
Iron Work and 
metals of all kinds. 


SEND FOR CATALOGUE 
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Edgar T. Ward & Sons, 


23-25 PURCHASE ST., 
BOSTON, MASS. 
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GEORGE NASH & 6O., 


24 SO.CLINTON ST., 
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COMPRESSED AIR MINE HAULAGE. 


Safe from fire, handier, more reliable and more economical in installation and 
operation than other systems ; adopted by representative anthracite and bituminous 
collieries ‘after exhaustive examination. Specially adapted to underground or 
surface work at coal, iron, copper, silver, gold and other. mines, and for work where 
smoke or sparks must be wholly eliminated. Propositions with specifications and 
photographs will be made promptly on request. 


H. K. PORTER CO., 
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National Tube Works Company, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or Flat Heads for Carbonic Acid 
and other Gases. 


NEW YORK OFFICE, HAVEMEYER BUILDING. ud 
 PULSOMETER ‘i 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 








Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
# Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 





Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO : SAN FRANCISCO: 
66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. 


Rubber Goods_. 


OF FINE QUALITY, 
| HOSE FOR ALL PURPOSES. so | 
; 





AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. 





STEAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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‘Do You Roast Your Ores ?} 


YOU CAN SAVE 
Fuel, Cost of Repairs and Labor 


= BY USING 


The Ropp Straight Line Furnace. 








PARKE & LACY CO., 


¢ 2) & 23 FREMONT STREET, - SAN FRANCISCO, CAL. 








Sole Licensees. Catalogue upon Application. 
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Lubricating {| The New, System 


c 
‘ 
OF EDUCATION 
: Mechanical 
Ol | Engineering 
= o e *e Electrical, Civil and Min- 


ing Engineering , Drawing; 
Surveying; Chemistry, 
Plumbing; Architecture, 
Bookkeeping: Shorthand; 
English Branches 
TAUCHT BY MAIL. 
. Over 50 Courses. 
We have Saael thousands to better positions 
| and salaries. Send for free circulars, stating | 


PIM)... 3 


Used for lubricating 
Air and :team Cylin- 
ders, and Main Bear- 
ings of shaftson large 
Hoisting Engines pre- 
vents them from get- 
ting hot. When engine 
stops, cup stops feed- 
ing. 








| the subject in which you are interested. 
4 | THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 
‘ Box 1182, Scranton, Pa. 


| 














aefochecfecfocfoofoefe cfecfechocfecfectoetecfeefecfeotoohecheefeatoetoebeateats 


“ ACETYLENE 


All about the New Lighting Gas, for 
factories, stores, homes, churches, 


ofeefe 


$09. Peohec?. 
Loe ee eeteete 
i 


F eK 
{ a ee 
: ie ~ OR ae 


seebebeleteeeeebee 


McGANNA BROS.., t &c. Make it yourself cheaply. For 
ge. free book address 
S7WELLSST.,§ *¥ : 
Cuicaco, int. § %& Pall-American Acetylene Co, Buffalo, N.Y. = 








eccvcconecess Fire bbbbbtr bt bbet 





\ No Floats or Submerged Working THE 


‘(MERRILL PNEUMATIC PUMP 


Operated by 


== COMPRESSED AIR. 


Section of | 


Suited to All Conditions and Places from 
Which Water is Taken. : : : : 3: 3 f 
Sent on Trial to All Parts of the Country. V 
Single and Duplex Displacement and Piston Y 
Types gs ee py GS 
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Can be Installed by Any Mechanic. 


“NRRL PNEUMATIC PUMP CO., 


In sizes from to yallons 


141 Broadway, New York. 
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4 j All Working Parts Incased. + 
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% Gears Run in Oil Chamber. t 
t + 
RF An important feature which is found P 
4 in NO OTHER pneumatic drill is an z 
£ oil chamber enclosing the gears and bear- z 
; ings, allowing them to travel in oil, and i 
i avoiding wear, friction and frequent z 
¢ oiling. ki 
+ + 
4 ; + 
oa No. 00 Drill, Capacity 3,16 in. weight 544 lbs. of 
i No. 0 Dri.l1, Capacity 7/16 in. weight 10% Ibs. - 
te No. 0 Extra Drill, Capacity 34 in. weight 15 Ibs. is 
% No. 1 Drill, Capacity 1 in. weight 35 Ibs. he 
z No.1 Extra Drill, Capacity 1} in. weight 49 !bs. i 
* + 
+ — 
~ “" + 
4 + 
eH No. O BREAST DRILL. z 
+ + 
% 2 
: PNEUMATIC MOTOR HOISTS. : 
+ = edalins 
; | : : 
i Take little head-room. z 
z Light, easily handled. ; 
+ Not dependent on air pressure RF 
to sustain load. 
4 Made in following Capacities: t 
oa Differential, Class ‘‘A” Hoists he 
zt 1,500, 3,000, 5,000 and 10,000 7 ; 
: Ibs. Friction Brake, Class “B” ¥ > 
+ Hoists, 800, 1,500 and 2,500 Ibs. i} * 
+ A } + 
+ w ; of 
Our goods are used by the te £ 
z | U. S. GOVERNMENT } : 
= | i & 
7 eo | in all NAVY YARDS S + 
* DIFFERENTIAL HOIST. in the east. FRICTION BRAKE } 
eH HOIST. he 
4 Send for Illustrated Catalog. + 
+ ay 
* EMPIRE ENGINE & MOTOR CO., ; 
zt OFFICE AND WORKS: ORANGEBURGH, N. Y. + 
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Established 1831. Annual Capacity 1,000. 


BALDWIN LOCOMOTIVE WORKS. 


Single Expansion and Compound Compressed Air Locomotives, 





Adapted to a great variety 
of service. Built to gauges 
andtemplets from stand- 
ard designs. 

Similar parts of different 
engines of same class per- 
fectly interchangeable. 

Highest efficiency  at- 
tained by compounding. 


BURNHAM, WILLIAMS & CO., 
PHILADELPHIA, PA., U.S. A. 
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CAMERON STEAM PUMPS. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 



















ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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PNEUMATIC TOOLS 


For 
CHIPPING, 
CALKING, 
BEADING, 
RIVETING, 
REAMING, 
DRILLING, 


LIFTING 
and 
STONE 
CUTTING. 
Our Tools are Fully Guaranteed against Repair for One Year 


SENT ON 10 DAYS TRIAL. 


Tee Q. & C. COMPANY, «*  sew’vorx. 
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w An Important Connecting Linkin Compressed Air Service. 


THE 


Moran Flexible joint 


For high pressure, indispensable. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 
¥* LOUISVILLE, - - : . - KENTUCKY. 
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Compressed Air. 


A MONTHLY PUBLICATION DEVOTED TO THB USE- 
FUL APPLICATION OF COMPRESSED AIR. 

W. L. SAUNDERS, - - Editor and Proprietor 

A. E. KBNNEY, - - - - Managing Editor 

J. HR. QUINTERO, - - - - = Treasurer. 
Subscription, including postage, United States, 

Canada and Mexico, $1.00a year. All other coun- 

tries, $1.50a year. Single copies, 10 cents. 





Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressedair, 

Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 

London Office, 114a Queen Victoria Street. 

Those who fail to receive papers promptly will 

please notify us at once. 


Entered as Second-Class Matter at the New York 
N. Y. Post Office. 


VOL. V. JULY, Igoo. 

After one year of experimental work on 
the 28th and 29th St. cross town line in 
New York, the street cars equipped with 
pneumatic motors have been taken off for 
the purpose of placing upon the car bodies 
an improved form of pneumatic motor 
which has been developed by this experi- 
ence. Twenty-eight of these new motors 
have been purchased from the Compressed 
Air Co., the successor of the American Air 
Power Co. An order, we understand, has 
been given for 128 pneumatic motors to be 
used on lines controlled by the Metropolitan 
Street R. R. Co., a proviso in the order 
being that the 28 cars now being placed 
must meet certain conditions of practice. 
It is not at all discouraging to note that the 
motors on the 28th and 29th Street lines have 
been worn out by one year’s experience. 
The work they had to do was new, and the 
motors were designed to follow, perhaps, 
too closely the conditions that exist in elec- 
trical traction. A little too much attention 
was given to the fact that a pneumatic mo- 
tor should best be built like an electric 
motor, and in order to do this, certain con- 
ditions of air economy and durability of 
apparatus were sacrificed. This experience 
has been beneficial in that it has pointed 
out lines on which success may be reached, 
and it is an encouraging feature of the situ- 
ation to note that Mr. Robert Hardie is 
again in charge as the mechanical engineer, 








and that the new motors are built on his 
designs. Mr. Hardie is the oldest and most 
competent engineer in pneumatic street car 


traction that we have in America. His ex- 
perience began twenty-five years ago, in 
connection with the building of pneumatic 
motors and he has since devoted much at- 
tention to this line. His work has shown 
constant improvement on lines of experi- 
ence, and his new motors are likely to 
surpass those which he has recently been 
running on the streets of Chicago, and 
which have shown results in air economy 
superior to the motors on the 28th and 29th 
Street line in New York. 

When it is understood that this experi- 
ment is the first that has ever been tried on 
a large scale in America, in fact, the first 
street-car line of any magnitude to be 
equipped pneumatically, it must be ad- 
mitted that the results are quite equal to 
the .expectations. To build a successful 
street-car motor is no easy task, as has been 
demonstrated many times and at great ex- 
pense. The present successful condition of 
electric traction is the result of a large 
number of experiments similar to this one 
in New York, and it was not until those 
experiments had been carried over a period 
of several years, and at. great expense, that 
the motors became standard, as they are at 
present. ‘The pneumatic motors are still in 
the experimental stages, but improvements 
are being made, and we may look with 
confidence to a successful result, provided 
the experiments are not stopped for want 
of money, which does not seem likely in the 
case of the New York installation, as it 
appears to have the sympathy and co-oper- 
ation, if not the actual financial backing, of 
the Metropolitan Street R. R. Co. The 
power plant is the one thing about the 
installation which appears to have passed 
beyond the experimental stage. Com- 
pressed air is produced and stored -at pres- 
sures of 3000 lbs. to the square inch, and 
at an expense that compares very favorably 
with an electric generating plant. The 
huge air compressor at work on West 24th 
Street, N. Y., has been running steadily for 
some months past, without accident and in 
a manner which has attracted the attention 
of engineers in that it is the only case 
which we have of a large installation of 
modern design producing compressed air at 
high pressures, 


971 





| Machine ! Shops and 
General Manufacturing 
_ Purposes 











Applications of Compressed Air in Railroad 
Shop Practice.* 
By Edward C. Schmidt. 

Wherever steam has gone to create the 
necessity and opportunity for it, there 
compressed air has followed, going often 
where steam could not go, rivalled only in 
its adaptability and convenience by elec- 
tricity. In all branches of industry and 
manufacture it has its hundreds of appli- 
cations, and this is no mere figure of 
speech, for there lies before me a list of 
nearly four hundred different uses of com- 
pressed air, and this list is doubtless in- 
complete. 

In case of transmission and of applica- 
tion, in adaptability, as well as in cost of 
installation and maintenance, air and elec- 
tricity are on almost equal footing, and 
it is only when we consider the tools by 
which this power is applied that we find 
the advantages of the former over the 
latter. It is in the greater simplicity of 
the motors required for its local applica- 
tion that air may base its claim to dis- 
tinction. In addition to the important 
difference in cost, due to the greater sim- 
plicity of construction, the air-driven tool 
possesses the advantage, so requisite for 
its proper use, of being readily understood 
by the operator—a claim which cannot 
be made for electricity for some time to 
come, for the confusion and dread, in the 
ordinary mechanic’s mind, of all things 
electrical, are not soon dispelled. 

The figures relating to saving in time 
and labor as given in this paper were, 
without exception, obtained from the mas- 
ter mechanics or general foremen, and in 
almost every case these estimates were 
verified by consultation with the shop 
foreman and the operators themselves. 
Care has been taken to insure that such 
figures represent ordinary conditions, and 
records made particularly for the pur- 
pose of showing a saving, or under un- 
usually favorable circumstances, have been 
excluded or modified, so that the figures 
given may with reason be relied upon for 
the conditions mentioned and under 





address before the St. Louis 


Railway Club.) 
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which they were obtained. In one of the 
railroad shops, and one from which more 
than its share of this information has been 
drawn, the change from handwork to the 
use of air tools has been made within the 
last eighteen months, and many of the 
figures are derived from daily records, and 
all the information is fresh in the minds 
of those concerned. In all other cases 
where the figures given were not based on 
written records, the results, as intimated 
above, have been carefully scrutinized. 

For riveting, the use of the pneumatic 
holder-on adds much.to the tightness of 
the work. In one of the shops visited, in 
riveting the mud ring on a consolidation 
locomotive by the air hammer, the sav- 
ing over riveting by hand was 67 ‘per 
cent., and this class of work is typical of 
much of that done by the hammer. 

One of the most interesting operations 
performed by the pneumatic hammer is 
the chipping of wrought iron and steel, 
In one instance, in work of this charac- 
ter, done on a “ten-wheeler,”’ the work 
formerly requiring the labor of a boiler- 
maker and helper for two days is now 
done in one-quarter of that time. 

In a particular piece of work on saddles, 
typical of many situations in which the 
pneumatic drill is used, a machinist and 
helper accomplished in three hours what 
would have required by means of the 
ratchet drill sixteen hours, and this sav- 
ing of 70 per cent. is by no means ex- 
traordinary. In one of our Chi- 
cago boiler shops the time required for 
work done by the pneumatic breast drill 
was to the time consumed on the same 
work when done by the hand-driven tool, 
in the ratio of one to ten or one to 
twelve. The various other uses to which 
the motors of all these air drills may be 
put present themselves at once, and by 
one of these applications—the grinding 
and facing of steampipes—there is now 
accomplished in fifteen minutes what for- 
merly, by tedious hand work, took an 
hour or more. 

The facility with which compressed air 
may be made to meet particular needs 
has created in many shops, in addition to 
the regular pneumatic tools, a number 
of special devices, one of which is a press 
for the brasses of driving boxes. This 
machine drives the brasses for all the 
boxes that go through the busiest shop 
on one of the largest railroads in the 
West, With it two men and a helper 
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now do all the work formerly done by 
eight men, and it has become as _ indis- 
persable to its owners as the lathe be- 
side which it works. 

For chipping out defective stays on an 
ordinary American type locomotive, 
which had come into the shop with about 
the usual number to be replaced, three 
hours’ work by an apprentice boy sul- 
ficed to do the cutting-out which it would 
otherwise have taken a boilermaker an 
entire day to do. In this case the boy 
can undertake, without risk of damaging 
the plate, work which would not ordi- 
narily have been intrusted to him with 
the hammer and chisel. . . . The 
hammer used for flue beading effects about 
the same saving as it does in other classes 
of work. To bead 250 flues by hand cost 
2.35, while the same work done 
with the aid of air amounted to 60 cents. 

The portable riveting machine with 
fixed yokes can, of course, do better 
work than the hand hammer, and for a 
great variety of work will produce as good 
results as the stationary pneumatic riv- 
eter, besides being much more convenient. 
“With these riveters,” to quote the fore- 
man of one of the boiler shops referred to 
above, ‘we can do with three men (two 
boilermakers and one helper) twice the 
amount of work formerly done by three 
boilermakers and one helper riveting by 
hand.”” These machines will operate suc- 
cessfully on plates up to about 7% in. in 
thickness, and for work of this class will 
compete in their results. with hydraulic 
riveting. Indeed, the foreman in the same 
shop informed me with considerable sat- 
isfaction that work done by one of these 
riveters had been inspected and passed as 
hydraulic-riveted, a few days previous, by 
an inspector of one of our best known 
boiler-inspection cotmpanies. who was 
with difficulty convinced of his mistake. 
_ One type of air-operated nippers cut off 
in one case all the stays in the firebox of 
a Brooks “ten-wheeler” in three hours 
where handled by two boys. a job which 
formerly occupied a boilermaker and help- 
er nearly two days. This is a saving in 
cost of about 90 per cent., and the same 
work with this tool in another erecting 
shop results in a saving of 86 per cent. 
The nippers cutting off from both sides 
at once do not injure the sheet or loosen 
the thread, as may be done by chipping 
them off. 
Passing now to the car shops, we may 
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note the drill again at work, this time on 
wood—a drill, of course, adapted to this 
purpose, running at a higher rate of speed 
than the metal drill and weighing usually 
not more than twelve or fifteen pounds. 
One of these tools has a record of boring 
through 5 inches of oak a 2%-inch hole in 
less than twenty seconds—a_ statement 
which is particularly significant to any 
one who has ever tried to bore a 2%- 
inch hole in oak. ‘This drill, in the car 
shop in rip-rap work, produces a saving 
of time even greater than that effected 
by the drill in machine shop operations. 

The saving to be effected by the paint 

sprayer varies, of course, with the char- 
acter of the work. In general, the larger 
the area to be covered the greater the 
economy in the use of the sprayer, al- 
though the intricacy of the work modifies 
this. The saving in painting trucks is 
about 85 per cent., while in the case of 
box car painting the records kept for sev- 
eral days show a decrease in cost of 90 
per cent. . . . The paint burner is a 
compressed air and oil jet, and by its use 
four men have been found to do in ten 
hours what would by other methods usu- 
ally require two days and a half. 
In one shop inspected two boys were 
doing in ten hours with a sand blast what 
formerly occupied two men five or six 
days, and this saving of 80 per cent. does 
not represent the total economy; for by 
the sand blast the paint and rust are so 
thoroughly removed from even the small- 
est pit that the new paint lasts much 
longer and the tank is in the paint shop 
less frequently than when merely scraped. 
This same machine is used for sanding the 
roofs and ends of cars. 

The car journal turner illustrates very 
forcibly one of the fundamental reasons 
for the general success of pneumatic tools 
—namely, the ability of local application 
and the avoidance of outlay of time and 
labor in transporting the work to the tool. 
We have here a machine-shop operation 
transferred out of doors, and a car journal 
being turned in nearly its original posi- 
tion. This tool takes two cuts and a fin- 
ishing cut on a car axle in about an hour. 
The ordinary drill is its motor, which is 
detachable, and consequently available for 
other work. 

The pneumatic fire kindler is an im- 
portant piece of apparatus in the round- 
house. It is simply a compressed-air oil 
burner of the simplest construction, but 
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of a usefulness entirely out of proportion 


to its simplicity. It is used above 
the coal and without any kindling 
material Some of the results of 


tests conducted by the mechanical engi- 
neering department of the Universty of 
Tllinois with this instrument may be of 
interest. ‘he tests were made to deter- 
mine the relative costs of kindling fires 
by wood and by crude petroleum, the 
latter being burned by means of a fire 
kindler. ‘The boiler pressure raised in 
each case was the same; the time required 
to reach this pressure was one hour and 
ten minutes kindling by oil and one hour 
and forty-four minutes kindling by wood. 
The total cost, which in each case in- 
cludes cost of labor, coal and the kindling 
material, amounts to 34 cents for oil and 
61 cents for wood, on a basis of oil at 21%4 
cents per gallon and coal 75 cents per 
ton—a gain in favor of the oil of about 45 
per cent. 

In the tables below are the averages of 
all the figures given in the foregoing. 
The conditions they represent are normal 
and such as exist in all shops. All ex- 
traordinary records or test cases have 
been excluded, and the results given may 
safely be applied in making deductions for 
conditions similar to those noted in the 
table. 

I have confined my attention to the sav- 
ing effected by the tools themselves, with- 
out regard to the outlay at the compres- 
sor, but the question naturally suggests 
itself: What does it cost to compress the 
air? This is a question easily enough an- 
swered in specific cases, but which must 
necessarily be differently answered in 
every case. In one shop, from which 
many of these figures were drawn, the 
decrease in the saving effected by the 
tools themselves, due to consideration of 
the cost of compression, amounts to about 
15 per cent. at the most, which still leaves 
a net saving of from 50 to per cent. 
These figures must be taken as represent- 
ing only this one case, and further gen- 
eralization would be fruitless. That the 
cost of compression, combined with the 
interest on the cost of installations and 
maintenance, would be prohibitive of the 
use of pneumatic tools in some cases, is 
entirely conceivable; but that this should 
be true in a railroad shop of any con- 
siderable size is hardly credible. 

Among the various men who have sup- 
plied the foregoing information, the most 
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enthusiastic advocate of compressed air 
was the general foreman of a plant where 
1800 cubic feet of air are used per min- 
ute, and where almost every one of the 
devices mentioned in this paper are in 
daily operation. It can no longer be said 
that the use of compressed air is in its 
infancy, nor can the old charges of un- 


reliability and uncertainty in its action 


Saving. 


Tool and General Character 
of Work. 


Per Cent. 
of Cost 
Per Cent. 
of Time 


Pneumatic hammer, general 

foundry work—chipping. . 
Pneumatic hammer, rivetingon 

mud ring and on firebox.... 67 _- 
Pneumatic hammer, chipping 

Ne IEE 55.55.04 04s ré5ceceeeunee S4 75 
Pneumatic hammer, beading 

DS a onesie ie 7 75 
Pneumatic hammer, 

boiler-shop work............. 60 
Pneumatic hammer, cutting out 

broken firebox stays.......... 70 70 
Pneumatic hammer, cutting off 

ne eth. ae 
Riveter, boiler riveting....... 66 o 
Drill, drilling saddles .......... 70 70 

“in general machine-shop 

ESE ee TEE eee A i Se 75 "5 
Drill, drilling for stays .. 

“* in general boiler-shop 

EEE oars <ncpnas kb sees s%%002s 75 
Drill, facing steampipes....... 75 

“ tapping for stays......... 65 
reaming crown sheet.... 70 - 
Breast drill, general work..... go go 
Staybolt nippers, cutting off 


67 to 75 | 67 to 75 


Driving-box press, 
DOPASICE. .. 2000000 
Paint sprayer, painting box cars 67 ¢ 
painting car 

oy. et eee ee “— 87 8; 
Paint burner, cleaning ‘off 
PRASBENTET CATS... .6005 ssescees 7 
Sand blast, cleaning tanks..... go 53 
Air jet, cleaning cushions...... 50 50 


and of great wastefulness in its transmis~ 
sion be substantiated. The use of com- 
pressed air in shops is no longer a sub- 
ject of controversy. The field is already 
fairly well occupied and the possibilities 
are pretty clearly understood. 





Drop Pit Jack. 


In the Chicago & Alton 
roundhouse at Bloomington, III., there is 
being installed a locomotive driving 
wheel drop pit which gives promise of 
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being a most convenient institution. Its 
jack is not only operated vertically by 
compressed air, but is transferred from 
one pit to the other by means of a long 
horizontal cylinder, with a piston having 
rods extending through each cylinder 
head and engaging in either direction 
with lines of wire rope attached to the 
jack carriage. 
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in width between the walls, the sub-pit is 
22 ins. in width, the longitudinal dimen- 
sions of both pits are the same and are 
such as to connect both pits as seen in 
Fig. 2, with a couple of feet free space be- 
yond the outside rail of either track. The 
8x10 ins. stringers which support the sec- 
tion of rails across the pit have their ends 
supported by longitudinal stringers, as 









































NEW DROP PIT AT BLOOMINGTON, C. & A. RY.—FIG. 1. 


In Fig. 1 can be seen a cross section of 
the pit, the center line of which is 33 ft. 
8 in. from the shop outer wall, toward 
which the engines are headed in this 
roundhouse. The shop floor is level with 
the lower edge of the rail head and the 
floor of the drop pit is 7 ft. 6 in. below 
this, while the sub-pit in which the jack 
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rig. 2—PNEUMATIC ARRANGEMENT FOR 
TRANSFERRING JACK CARRIAGE. 


runs is 3 ft. 6 ins. in depth below the 
level of the pit floor. The pit is 81 ins. 
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FIG. 3.—SPLICE RAIL HINGE. 


seen in Fig. 3, in which illustration is also 
shown the hinge method by means of 
which the rails supporting stringers are 
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Swung around on top of the-pit stringers 
and thus carry the pit section of the rails 
out of the way. 

In Fig. 4 are shown the details of the 
pneumatic pit jack and of the transfer 
carriage on which the jack is hung. The 
jack has a piston I5 ins. in diameter, with 
a vertical hoist of 4 ft. 6 ins., which en- 
ables it, as shown in Fig 1, to readily re- 
move or replace any driving wheel with 


















draws the jack carriage as desired. We 
believe the wse of air for this transfer 
movement is novel, but whether or not 
this is the case, it certainly affords very 
convenient method of transferring the 
jack carriage, which, when laden with a 
pair of driving wheels to which are at- 
tached driving boxes and eccentrics with 
their straps, are a weight needing consid- 
erable effort at times to move. Further 
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FIG. 4.—DETAILS OF PNEUMATIC APPARATUS. 


‘which the locomotives on this line are 
equipped. In Fig. 4 can be seen the de- 
tails, and in Figs. 1 and 2 the position of 
the horizontal cylinder which, by means 
of the movement of its piston, pulls the 
ropes which transfer the jack carriage in 
either direction. This cylinder lies along- 
side one of the pit track rail stringers, 
has a bore of 8 ins. and its piston travels 5 
ft. The piston has a rod _ extending 
through the cylinder in either direction 
to the heads of which are attached a 
double block. Through this block and 
through two additional single blocks at 
the ends of the pit are rigged lengths of 
3-8 in. wire rope, which connect to both 
ends of the jack carriage. By means of 
a suitable valve, air pressure is admitted 
to this cylinder for moving its piston in 
the required direction, and this in turn 





study of the illustrations here presented 
will show any point of additional interest 
which the arrangement commented on 
here may occasion.—Railway and Engin- 
eering Review. 





Signaling and 
Switching 








The Lyman Pneumatic Crossing Signal. 


The Lyman Pneumatic Signal Com- 
pany, of New York city, is now bringing 
out its patent air compressor or pump, 
track instruments and other necessary de- 
vices for ringing a highway crossing bell 
by means of compressed air, and it is an- 
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nounced that one of the bells has been in 
use for several years on the Delaware, 
Lackawanna & Western, at Sherburne, 
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FIG. IL—LYMAN AUTOMATIC AIR-COMPRESSOR, 


N. Y. The bell or gong is rung by an 
electro magnet in the usual way. The 
battery and wires are all within the sig- 
nal box, and the electric circuit is closed 


by the piston of an air cylinder, which is 
moved by an air impulse transmitted 
through an underground pipe from the 
compressor, located at the distant point. 
The compressor is actuated by the 
wheels of passing trains. The amount of 
pressure required is so small and the ad- 
justment of the apparatus is so sensitive 
that eight wheel-contacts are more than 
sufficient to set the bell ringing; in other 
words, an engine and tender alone will 
furnish ample power to compress the 
necessary quantity of air. 

The principal parts of this signal are 
shown in the accompanying drawings. 
Fig. 1 represents the compressor and 
track instrument, and Fig. 2 is a perspec- 
tive of the same. The pump shown in 
Fig. 2 is the one which has been in serv- 
ice four years at Sherburne. The latest 
pattern is somewhat different in some of 
its details, it being found unnecessary to 
have so high a cylinder. Fig. 3 shows 
the arrangement of cylinders in the signal 
box at the crossing and Fig. 4 shows the 
connections to these cylinders and to the 
bell. 

Referring now to Fig. 3, N is the cyl- 
inder by which a train from the north sets 
the bell ringing, and S is actuated by 
trains coming from the south. The func- 
tion of cylinder C is to stop the ringing 














FIG, 2—LYMAN AIR-COMPRESSOR FOR HIGHWAY CROSSING SIGNAL, 
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of the bell, and its piston is moved by a 
pump fixed close to the crossing. On 
single track it is of course actuated by 
trains in either direction. 

An impulse of air coming through n 
lifts the piston in N and, by means of rod 
3, closes the electric circuit which rings 
the bell. The bell rings as long as the 
piston of N remains up and this time is 
governed not only by the length of the 
train that sends the air impulse, but also 
by the fit of the piston and the size of the 
air-escape, which can be adjusted for any 


| 
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FIG, 3.-— CYLINDERS FOR PNEUMATIC HIGHWAY 
CROSSING SIGNAL, 

desired length of time. When the piston 
in C is lifted it forces air into the upper 
ends of N and S and at the same tme 
lifts pins 1 and 2, by which valves a and b 
are opened, exhausting the pressure in the 
lower ends of the upper cylinders. ‘The 
reference letters N, C and § in Fig 4 have 
the same general meaning as the same let- 
ters in Fig 3. 
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The pump (Figs. 1 and 2) was desig- 
nated so as to give a piston stroke of four 
inches, but experience showed that with a 
piston Io in. in diameter a stroke of % in, 
is sufficient, and in the new design the 
cylinder is made much shorter. As before 
stated, the shortest possible train furnishes 
all necessary power to close the bell cir- 
cuit. Relief valves are provided where 
necessary to prevent excessive pressure 
in cylinders. 

The track level or bar A (Fig. 1) is 
designated for use on a single track road, 
being so adjusted that trains going in one 
direction have no effect on the pump. 
The inclined position of this lever is best 
shown in the perspective, Fig 2. ‘The 
wheels of a train running from right to 
left (Fig. 2) press against the bar and 
push it forward, revolving the shaft B (see 
Fig. 1) and lifting the plate C. A train 
running from left to right pushes bar A 
into the slot in S, leaving S and B mo- 
tionless. 

The signal at Sherburne is in constant 
use and the officers of the railroad com- 
pany give a good account of it. It is, of 
course, unaffected by lightning or stray 
electric currents. 

The inventors of this signal have also 
patented apparatus by which a track in- 
strument and a pump of the kind shown 
can be used to automatically close and 
open a highway crossing gate; and to 
make the use of an automatic gate feas- 
ible they use an ingenious ball and socket 
joint, so that if the gate, in coming down, 
should strike a man or a horse the blow 
would be harmless. This is accomplished 
by making the outer end of the arm (the 
end farthest from the standard and near- 
est the center of the street) very light, and 
joining it to the heavier portion by a 
joint so controlled by springs that the 
arm would vield on slight pressure and 
would move upward or outward. In case 
a pedestrian or a_ teamster should be 
caught between closed gates he would 
naturally try to escape, and if he should 
press through the gate the arm would 
yield without breaking. On both single 
track and double track lines the gates 
are so arranged that if a train moving 
away from the crossing acttates the cyl- 
inder to open the gates, while a second 
train is approaching, the latter train holds 
the gates closed. 

A large model of this signal, and also 
one of an automatic crossing gate, with 
a miniature locomotive to set the appar- 
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atus in operation, is now on exhibition at 
the company’s headquarters, 80 and 82 
Fourth avenue, New York city. There is 
also shown in the model the necessary ap- 
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fore but little can be expected from it, 
about 20 per cent of the useful effort of 
the air being all that is converted into 
water pumped. 
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FIG, 4.—CONNECTIONS 1OR PNEUMATIC CROSSING SIGNAL, 


paratus to work an automatic block signal 
system on the same principle employed in 
the other devices.—Railroad Gazette. 
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A New Device for Reheating Compressed 
Air for use in Pumps. 





Too much attention has been given of 
late to the economical production of com- 
pressed air to the detriment of the eco- 
nomical use of compressed air in mo- 
tors. As applied at present to the ordi- 
nary direct acting steam pump there is 
utilized only a fraction of its intrinsic 
energy, and many are the complaints di- 
rected against the economy of compressed 
air, on account of the very small returns 
which are made by these pumping de- 
vices. 

Of course the readiness with which an 
ordinary direct acting steam pump can 
be set up in a mine, and air turned into 
it, is the great reason for the numbers 
which are in use to-day. In other words, 
the problem is one of utility rather than 
economy. An ordinary direct acting 
pump does not use air expansively, there- 


In many places pumps of this charac- 
ter cause considerable annoyance from 
freezing, and for this reason compound 
direct acting pumps cannot be used with 
cold air. One can readily see that if the 
temperature of the exhaust of an ordinary 
direct acting steam pump is from 20 to 30 
degrees below zero, which frequently 
causes stoppage from freezing, that to ex- 
haust this low temperature of air in a 
compound cylinder and further reduce its 
temperature to perhaps 100 would be an 
impossibility, because it could not work 
longer than the time which it took to re= 
duce the temperature of its cylinder to the 
freezing point. 

A compound direct acting pump, which 
is heated sufficiently to prevent its freez- 
ing, will pump twice as much water for 
the same amount of air as a single acting 
pump. If a single acting pump will not 
freeze in working under ordinary condi- 
tions, introducing the air into the cylin- 
der, we will say at 60 degrees tempera- 
ture, the compound pump will not freeze 
if the air entering the compound cylinder 
be brought up to this same temperature, 

If the ventilation in a mine is such 
that a reheater can be established under- 
ground, of course there is no difficulty 
whatever in running compound pumps, 
and very economically at that. There are 
some mines that do not object to carrying 
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a steam pipe into the lower levels for the 
purpose of furnishing heat for the low 
pressure cylinder, but such opportunities 
are infrequent, inasmuch as the tempera- 
ture of the mine is raised to an unde- 
sirable point, and in carrying steam a 
long distance it becomes an expensive 
operation. 

A problem which occurred to the writ- 
er was to attempt to run plain com- 
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pound pumps without any extraneous 
source of heat by utilizing simply the 
heat stored in the water being pumped at 
ordinary temperatures. ‘The result was 
an installation of a Worthington pump 
having a capacity of 200 gallons per min- 
ute at a lift of 600 feet in the Gwin Mine, 
Calaveras County, California. 

The cut accompanying this communica- 
tion shows approximately the manner in 
which the installation was made. A 300 
horse-power Wainwright copper corru- 
gated heater was placed in the suction 
pipe of the pump, the water being pumped 
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passing through the corrugated copper 
tubes at a temperature of from 60 to 70 
degrees. The air after being exhausted 
from the high pressure cylinder at a pres- 
sure of about 35 pounds, passes into the 
shell of this reheated and around the out- 
side of the copper tubes. The extremely 
low temperature of the exhaust from the 
high pressure cylinder is thus neutralized 
by coming in contact with the water in 
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TO INCREASE EFFICIENCY. 


the copper tubes, while the temperature 
of the air is raised to practically that of 
the water. It then passes to the com- 
pound cylinder, does its work and is ex- 
hausted without freezing. 

Before installing this compound pump 
on the 600-foot level of this mine a Wor- 
thington sinking pump had been used to 
pump out the water. The compressor 
furnishing the air to this pump made 55 
revolutions to actuate it and to supply 
power for a hoist and to overcome pipe 
leakage, the latter two items taking about 
20 revolutions of the compressor, leav- 
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ing 35 to be used for the pump. When 
the compound pump was put in place the 
revolutions of the compressor dropped 
down to 35, which showed a gain of 50 
per cent. in favor of the compound prop- 
osition with its reheating. 

The work being done at this mine was 
to pump out an old shait 1500 feet deep, 
which had remained idle for about twen- 
ty-five years. ‘The water was therefore 
foul and inky in color and full of de- 
composed slates. This frequently coated 
the inside of the copper tubes and ma- 
terially lessened their conductivity for the 
heat contained in the water, the result was 
that the pump froze up. After cleaning 
the tubes, however, the pump operated 
as freely as before, showing conclusively 
the advantage of the system. 

A still further gain would have been 
accomplished had the pumps been spe- 
cially constructed for this character of 
work and the high and low pressure 
cylinders been water jacketed, permitting 
either the suction or the discharge water 
passing around the jackets and thus keep- 
ing them at an even temperature. 

This apparatus can be installed in the 
discharge pipe or in the tank adjacent 
to the pump where the water accumu- 
lates in the mine and can overflow it free- 
ly. Moreover, this is the proper manner of 
applying heat to air used in a compound 
pump. Many pumps have the air heated 
before it goes into the initial cylinder, 
which is economical as far as the initial 
cylinder is concerned, but by actual ob- 
servations the writer has found that the 
clearances between the high and low pres- 
sure cylinder are such that the exhaust 
from the high pressure cylinder loses a 
considerable portion of its pressure be- 
fore the stroke commences, and the drop 
In pressure causes such a drop in tem- 
perature of the air entrained between the 
two cylinders that the virtue of the re- 
heating affects but slightly the compound 
cylinder where it is most needed. To be 
really an economical proposition the air 
should not only be heated before it goes 
into the high pressure cylinder, but in 
the receiver between the two cylinders 
and also in jackets around the two evylin- 
ders. There is no doubt that by doing 
this reheating properly in compound 
pumps where steam or highly reheated air 
is used. that the efficiency of this pump 
can still further be raised 25 per cent. 

If compressed air engineers desire to 
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hold their own against the installments 
of electrical pumps they must employ 
more economical processes for pumping 
water, and pump builders can assist ma- 
terially in constructing pumps properly 
for such work, and the above device will 
be found extremely economical and usefut 
where heat cannot be safely introduced 
underground.—E. A. Rix. 


Explosions and Ignitions in Air Compressors 
and Receivers.* 


$y Alired George White. 

The attention of engineers in this and 
other countries has from time to time 
been drawn to the results of explosions 
which have occurred in air compressors 
and reccivers. In some cases the cause 
has been ascertained; but so far as the 
author is aware, no systematic investiga- 
tion of the subject has been made with a 
view to obviate the disastrous results of 
explosious and ignitions, which the au- 
thor believes to be more frequent than is 
generaily known. The following account 
of a recent occurrence of this nature 
which came under the author’s notice, 
with a description of the compressor, may 
kelp to throw light on the subject. 

The air compressor was employed for 
the purpose of supplying air to rock drills 
and hoisting engines in a copper mine 
in Norway. The usual working pressure 
being between 50 and 60 lbs., the safety 
valve of the. receiver was loaded to blow 
off at the latter pressure. It had been 
continuously at work for seventeen years, 
and was of English make, with two hori- 
zontal air cylinders 24 in. in diameter and 
36 in. stroke. The motive power was 
supplied by a high-speed turbine on a 
horizontal shaft, upon which a pinion was 
keyed, gearing with a spur wheel on the 
compressor driving shaft. On this shaft 
also there were keyed a heavy fly-wheel 
and two crank discs, which worked the 
air-cylinder pistons by means of connect- 
ing rods in the usual way. ‘The inlet 
valves were plain circular valves with 
stems, four being placed in each cover of 
the air cylinders. Bell-crank levers fitted 
with counterweights were attached to the 
valve stems for closing the valves at the 
end of each stroke before compression 
commenced, the atmospheric pressure 
opening them simultaneously during the 
inward or inspiration stroke. The outlet 
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valves were of the ball type, of solid 
brass, fitted in brass seats, two on each 
delivery port on the top of the cylinders, 
their action being regulated by the pres- 
sure of air in the cylinders and receiver. 

The cooling arrangements consisted of 
an open water jacket round each cylinder, 
the water supply being admitted near the 
surface on one side and discharged 
through an overflow pipe of 34 in. bore 
on the other side at the same level. The 
water surrounded the cylinders and air 
delivery ports, and stood about I in. deep 
over the latter. The water supply and 
discharge being placed at the same level 
near the top, the water simply flowed 
over the surface and did not circulate 
round the cylinder. It will thus be seen 
how imperfect the cooling action was in 
this instance. 

The oil used in lubricating the air cyl- 
inders was composed of crude fish oil and 
tallow mixed together, and was put into 
the cylinders through the inlet valves by 
a common oil can. The lubrication there- 
fore depended entirely on the attention 
and skill of the attendant, and no doubt 
at times a greater or less quantity of oil 
was poured into the cylinders than was 
required, and any surplus was driven out 
through the delivery valves into the air 
pipes and receiver. 

The air receiver, placed inside the com- 
pressor-house, consisted of a wrought- 
iron cylinder about 20 ft. long by 4 ft. 6 
in. in diameter, and was meen to the 
air cylinders by an 8 in. cast-iron pipe. 
This pipe had an Selinary spigot and 
socket joint on the horizontal portion be- 
tween the receiver and compressor. The 
joint was made of lead, run in and 
caulked, but owing to the contraction and 
expansion of the pipe it leaked, and had 
to be renewed from time to time. On the 
day of the ignition, and shortly before its 
occurrence, this joint had been renewed 
by running molten lead against a hempen 
gasket, and very soon after the compres- 
sor was started, flames blew out in great 
volume from the safety valve on the air 
receiver. The attendant succeeded in 
stopping the compressor within a few mo- 
ments, but the flames continued for some 
time and set fire to the compressor- 
house, which was built of timber, and in 
the course of half an hour it was burnt to 
the ground. 

The author considers the cause which 
led to the fire breaking out in the receiv- 
er to have been the ignition of the oil 
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accumulated there and the use of molten 
lead in making the spigot joint of the pipe 
reierred to, by which the oil must have 
been first ignited in the pipe. On start- 
ing the compressor, the draught of air 
created would cause the ignited oil in the 
pipe to set fire to the oil in the receiver, 
or the fire e may have already spread to the 
receiver. The products of the decompo- 
sition of the large quantity of oil in the 
receiver would, in conjunction with the 
air, fornt an explosive mixture, which, 
failing relief through the safety valve, 
might have resulted in an explosion. The 
cause of all explosions and ignitions of 
this nature can be traced to these phe- 
nomena. ‘The case which occurred at the 
Westphalia Colliery in 1896 resulted in 
destruction of the air receiver by burst- 
ing. In the present instance the rise of 
pressure does no tappear to have been 
sudden enough to burst the receiver, and 
the relief afforded by the safety valve 
averted this catastrophe. When the re- 
ceiver was opened it was found to contain 
a quantity of charred oil in the form of 
a sticky paste about 2 in. deep in the 
bottom. The air pipes were coated inside 
with a similar substance. The damage 
done to the compressor and receiver was, 
however, considerable, the riveted joints 
of the latter being started and the lead 
joints of the contiguous pipes and con- 
nections melted out. One cylinder of the 
compressor and one crank disc was 
cracked, as aiso were two arms of the tur- 
bine, which was placed inside the house 
burnt down. The latter effects were 
chiefly due to the subsequent fire and the 
water which was thrown upon the heated 
meta 

The primary cause of this fire was the 
accidental ignition of the oil by the ad- 
miss:on of molten lead into the pipe re- 
ferred to, but the same effect may be pro- 
duced by an increase of air pressure, and 
consequently of temperature, to a point 
at which the decomposition of the oil and 
ign‘tion of the air and gas mixture take 
rlece. or by the admission of coal dust or 
inflammable matter into the valves or cyl- 
inders of the compressor. The use of oils 
possessing low-flashing temperatures and 
th> increase of temperature from friction 
of metallic surfaces improperly lubricated 
are also elements of danger, besides de- 
fective water-jacketing and cooling ar- 
rar,zements. 

The temperature of air compressed adi- 
abatically to 58.8 lbs. per square inch 
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gauge pressure from 60° F. initial tem- 
perature is 270° F, The air admitted to a 
compressor is, however, sometimes at a 
much higher temperature than 60° F., and 
may 1n some instances be as high as 100° 
I’.; the temperature of this air when com- 
pressed to 58.8 Ibs. per square inch gauge 
pressure will rise to about 430° F., and 
when compressed to 75 lbs. per square 
inch the final temperature is nearly 500° 
F, This shows the importance of (1) a 
low initial air temperature; (2) adequate 
cooling of the air before or during com- 
pression; and (3) the use of lubricating 
oils of high-flashing and ignition points. 
A similar ignition to the one mentoned 
by the author occurred in 1897 in the Clif- 
ton Colliery air receiver, and tests were 
made of the oil then in use, giving the 
following results:*— : 


Flashing point. Ignition 


‘ Close Test. Point. 
Sample No. 1........454° F. 594° F. 
Sample No. 2........460° F. 588° F. 


Lubricating oils of high-class manufac- 
ture, distilled from petroleum and used 
ior high-pressure steam engines, give 
flashing points of from 530 to 560° F. 
(open test), and ignition points of from 
600 to 630° F. It is, however, sometimes 
the case that oils having a high flashing 
point are mixed with others having a 
much lower one, and therefore a guaran- 
tee should be demanded, or a test of the 
oil should be made. The flashing point 
of the oil used in the compressor de- 
scribed by the author, taking that of Arc- 
tic sperm, would be only 446° F. 

It is evident that, given reliable oil of 
high-flashing point and normal conditions 
of working for a well-designed air com- 
pressor, the danger of ignition is practi- 
cally eliminated, as shown by the follow- 
ing table:— : 


High Temperature 





we | £ r Oil. 

“aeh | $< 

~ 2“ ic as Flashing | Tgnition 
ats 2 Point. Point. 
Lb. per 
Square °F. oF, OF, °F, 
Inch, 

58.8 60 370 530 600 
58.8 100 425 ) = ™ 
75.0 | 100 | 500¢| %60 | 630 


tTransactions of the Federated Institu- 
tion cf Mining Engineers, vol. xiv., part 4. 


The final temperature of the air will, of 
course, be diminished when the air is‘ 
cooled during compression, in propor- 
tion to the efficiency of the cooling ap- 
paratus; and in hot countries, where the 
initial temperature of the air is high, the 
addition of an apparatus for cooling the 
air prior to admission to the compressor, 
in addition to other cooling arrange- 
ments, would be attended with economical 
and advantageous results. 

With reference to the design of air com- 
pressors, the author is of opinion that the 
jollowing points require special attention: 
—(1.) The arrangement of the air admis- 
sion to the compressor in such a manner 
that the lowest possible initial tempera- 
ture is obtained, and the air protected 
from all dust or inflammable matter and 
sparks. (2.) Efficient water-jacketing of 
the air cylinders by closed jackets, with 
water supply under pressure, and, in case 
of double-stage compressors, an interme- 
diate cooler of adequate capacity. (3.) 
The more general adoption of compound 
or double-stage compressors with inter- 
mediate coolers, whereby a more effective 
cooling of the air and greater economy 
of power are attained. (4.) The employ- 
ment of automatic lubricators on the air 
cylinders. (5.) The use of pyrometers, 
whereby the temperature of the air in each 
cylinder and in the receiver can be seen 
by the attendant. (6.) The reduction of 
clearance at the ends of the cylinders and 
of the valves ports to a minimum. (6a.) 
The design of valves having definite ac- 
tion. without friction in working, of ample 
area and readily removable for inspection 
or cleaning. (7.) The use of tested oils 
having high flashing points. (8.) Proper 
arrangements for draining and blowing 
off accumulated oil in both air receiver 
and pipes. 

About two years previous to the ignition 
described by the author, an explosion oc- 
curred in one of the cylinders of the same 
compressor, resulting in destruction of 
the cylinder. The cause of this was not 
ascertained at the time, but it was prob- 
ably due either to excessive friction in the 
cylinder or defective action of the valves, 
causing an increase of temperature and 
consequent decomposition of the oil, or 
to an increase in the air pressure sufficient 
to burst the cylinder. 

The production of fire by means of the 
sudden compression of air is known to 
the aborigines of the Philippine Islands, 
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who employ a small tube fitted with a 
plunger, which, on being sharply struck, 
ignites combustible matter placed at the 
bottom of the tube. 





Air as a Lubricant. 

Ordinary air is now being used with 
good results for illustrating the action of 
a lubricant in a journal bearing in a ma- 
chine designed by A. Kingsbury. The 
machine consists of a steel piston or short 
shaft to be rotated and a cast-iron ring 
or cylinder which acts as a bearing for 
the shaft, the whole being supported on 
rollers mounted on a suitable frame. The 
shaft weighs 50% pounds, is 6% inches 
long and 6 inches in diameter, and its 
weight constitutes the total downward 
pressure on the bearing. ‘The diameter 
of the cylinder is slightly less than 1-2000 
of an inch larger than the shaft—a fairly 
loose fit. Both cylinder and shaft are 
ground exactly parallel. 

The cylinder is set horizontally, the 
shaft inserted (both being perfectly clean 
and dry) and rotated with the band by 
the handle at the end. It can be turned 
with difficulty at first, and the harsh, grat- 
ing sound of metal rubbing on metal will 
be heard. With an increase of speed, 
however, this grating ceases, and the 
force required to turn the shaft is mater- 
ially decreased until, after a few revolu- 
tions, the shaft becomes entirely free from 
the cylinder and rotates on the film of air 
between. Set rotating at, say 500 revolu- 
tions per minute, it will continue to rotate 
four or five minutes. If allowed to run, 
the speed gradually decreases from the 
start until suddenly the piston breaks 
through the intervening layer of air, and 
a few more revolutions suffice to bring it 
to a sudden stop. 

If a more conclusive proof is required 
that the shaft is entirely separated from 
the cylinder, an electric bell may be in- 
cluded in a circuit of which the shaft is 
made one terminal and the cylinder the 
other, when it will be found that the bell 
is silent as long as the shaft rotates at 
any considerable speed. 





A Locomotive Fire Kindler. 


The Ferguson locomotive fire kindler, 
which is being introduced to the market 
by Leach & Simpson, Old Colony Build- 
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ing, Chicago, and which is illustrated 
herewith, consists essentially of a tank to 
contain oil, a hose coupling for connec- 
tion with the compressed air system or 
with the main reservoir of the engine, a 
hose terminating in a nozzle for spraying 
the mingled oil and air and a valve for 
controlling the relative proportions of oil 
and air. The tank is most conveniently 
mounted on a truck, by which it may be 
easily removed from one part of the 
roundhouse to another. 

The valve is the principal feature of 
novelty. Turning the cock regulates the 
proportions of air and oil admitted into 
the tube. Turned one way, air alone 
passes through and oil adhering to the 
inside of the hose is removed. 

The tank holds twenty-five gallons. This 
is sufficient to kindle fires in forty en- 
gines, on an average. ‘The time required 
is about forty-five minutes with a cold 
engine and perhaps twenty-five minutes 
when the engine is still warm—more or 
less, according to the temperature. This 
means getting up sufficient heat to re- 
move the engine under its own steam. 

The portability of this kindler and the 
intense heat generated by its flame make 
it very convenient to operate. When the 
connections are made a handful of oily 
waste is lighted and thrown into the ash- 
pan to start the flame. The nozzle, which 
is at the end of a long tube, is thrust 
into the ashpan and the flame passes up 
through the fuel until the latter is wholly 
ignited. The fire door, being kept closed, 
prevents the admission of cold air and 
causes the draft to pass up through the 
fuel. This is claimed to be a decided 
improvement over the old method of 
blowing through the fire door with the 
jet of flame striking the firebox sheets 
3y the use of this burner it is said that 
less injury is done to the inner sheets 
than is done by a wood fire for kindling. 

The same apparatus is also used as a 
blow pipe for heating tires, straightening 
frames, or any other bent work that may 
require removal and which ordinarily has 
to be sent to the smith shop to be straight- 
ened up. For such purposes the heat may 
be applied to the exact points required 
without affecting adjacent parts. 

An important point claimed for the 
Ferguson locomotive fire kindler is the 
fact that its use does not require the pres 
ence of a compressed air plant. If engi- 
neers are instructed to leave their en- 
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gines with a supply of air in the main 
reservoir, the kindler may be attached 
directly to it, and the fire rekindled by 
the use of air from this source alone. The 
apparatus may therefore be used at the 
most unimportant roundhouse with the 
same satisfactory results as at the plant 
which possesses the most complete air 
equipment. 





Orde’s Liquid Fuel Burner. 


Mr. Orde, chief engineer to Messrs. Sir 
W. G. Armstrong, Whitworth & Co., of 
England, has recently introduced an oil 
burner which is of such design as to at- 
tract attention. 

This burner (Fig. 1), together with the 
apparatus shown in Figs. 2 and 3, has 
after considerable attention and expense 
been brought to a very high degree of 
perfection, and is now being used on sev- 
eral large steamships. It will be seen 
from the drawings that the system upon 
which this apparatus works is that of 
heating the oil before it reaches the 
burner. The air which is used is also pre- 


[epee 





Fic, 1.--Section of Oil Burner, 


heated, and is carried into the furnace 
in such a manner that complete combus- 
tion of the fuel results. From experiments 
recently made it appears that about 15 
lbs. of water were evaporated from and at 
212 degrees per Ib. of oil consumed, and 
that about 16 lbs. of air was used per Ib. 
of oil. 

The analyses of the combustion gases 
show that a perfect combustion of the oil 
took place, there being no traces found 
of hydrocarbons. A further point is the 
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regulation of the supply oi air, which is 
so periect that practically no excess of air 
is admitted into the furnace. The table 
also indicates that no carbonic oxide es- 
capes into the chimney. In addition to 
this, a very important point brought out 
in the analysis is that only 3 per cent. of 
the steam produced was used for pulver- 
izing purposes, which is a result which 
may be regarded as ideal. In other meth- 
ods 12, 15 and even 20 per cent. of the 
steam produced has been utilized for the 
purpose of vaporizing the oil, and this 
has to a great extent prevented the adop- 
tion of liquid fuel on steamers. 





Fic. 2.—Arrangement for Burning Oil Fuel applied to Boilers. 


Various experiments have been’ made. 
and as a rule unsuccessfully, to substitute 
air, compressed or otherwise, for steam. 

The burner itself is of the simplest con- 
struction, and will, therefore, be very easy 
to manipulate. Although the invention 
has only recently been completed it has 
been introduced in the passenger steamer 
“Saxonia,” a passenger vessel trading be- 
tween Hamburg and China. The Ham- 
burg-American Line has also placed an 
order for seven steamers to be fitted with 
this burner. The steamship “Arista,” 
belonging to the Rass Company, has also 
been fitted. 





A Special Stop-Cock for Compressed Air 
Pipes. 


We illustrate herewith a special stop- 
cock that has met with great favor of late 
among the mines, for use in compressed 
air pipe lines. This, cock is being manu- 
factured and sold by the American En- 
gineering Works of Chicago. It is made 
with iron body and brass plug 3 in., I 
in., 134 in. and 1%4 in. in sizes for use in 
air pipes. A 1-in. all brass cock is made 
for use in connection with air drills. The 
great advantage of this stop-cock over the 
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ordinary form is that there is no possibil- 
ity of workmen leaving it loose, with con- 
sequent and often considerable loss of air. 
In many forms of stop-cocks the plug is 
larger at the top than at the bottom, and 
is held in place by a nut at the bottom. 
Workmen will frequently loosen this nut, 
knock the plug up slightly in order to 
loosen it, to enable them to open or close 
the cock, and then leave it in a leaky con- 
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dition. The stop-cock, as illustrated here- 
with, has the plug reversed, being larger 
at the bottom than at the top, and is held 
tightly in place by a spring. If it does 
not turn easily a slight knock on top of 
the square head will loosen the plug and 
enable it to be turned, but it will not be 
left in a leaky condition, for the spring 
wil keep the plug well seated.—Engineer- 
ing and Mining Journal. 





PATENTS GRANTED MAY, 1900. 


Specially prepared for COMPRESSED AIR. 
$48,375.—PNEUMATIC CARRIER. 
C. Batcheller, Philadelphia, Pa. 
Sept. 23, 1898. Renewed Oct. 2, 1899. 
In a pneumatic carrier, a lid for closing 
the carrier in combination with locking de- 
vices for securing the lid in closed position, 
lock-actuating mechanism constructed as 
described to be operated by a detachable 
key, and a keyhole and guard-plate con- 
structed as described to prevent the en- 
trance or withdrawal of the key to or from 
the lock-actuatjng mechanism in any posi- 
tion of the lock.except that in which it is in 
locking position. 


Birney 
Filed 





COMPRESSED AIR. 


648,422—-AIR COMPRESSING AND _ RE- 
FRIGERATING APPARATUS. John D, 


Moran, New York, N. Y., assignor of two- 

thirds to John A. Secor, same place, and 

William H. Gomes, Westfield, N. J 

In an apparatus of the class mentioned 
the combination of the following elements, 


viz: a chamber for containing air under 
compression, a compressor for forcing air 
under compression into said chamber, 


means for forcing water into said chamber 
to further compress the air therein, an en- 
gine for operating said compressor, a reser- 
voir for holding air under compression, a 
conduit for conducting air under compres- 
sion from said chamber to said reservoir, a 
conduit for supplying air under compres- 
sion from said reservoir to said engine to 
operate the same, and a motive power pro- 
vided to operate conjointly with the said 
engine in operating the compressor, sub- 
ow as and for the purpose herein set 
orth. 


648 .709.- 
Charles A. 
Jan. 8, 1900. 

348.853.—PNEUMATIC - DESPATCH CAR- 
RIER. James T. Cowley, Lowell, Mass., 
assignor to the Lamson Consolidated 
Store Service Company, Newark, N. J. 
In a pneumatic-despatch-tube carrier, a 

Plate hinged to the shell of the carrier, a 

cover carried by said plate and adapted to 

turn thereon, one or more pins projecting 

from the rear side of the hinged plate, a 

plate forming part of said cover and pro- 

vided with one or more slots into which 
said pin or pins project, the said pin or pins 
limiting in the turning of said cover the 
movement of said cover on said plate, and 
means for locking the cover to the carrier. 
649.523.—SIGNATL. James H. McCarthy, 

Rochester, N. Y.. assignor, by mesne as- 

signments, to the Pneumatic Railway 


LOCOMOTIVE 
Pratte, Moberly, 


TRACK-SANDER. 
Mo. Filed 


Signal Company, of West Virginia. Filed 
May 4, 1896, 
The combination with a cylinder, a pis- 


ton operating therein, and an operated de- 
vice, as a signal, of a reservoir for fluid 
under pressure, two evlinders of different 
areas and connected pistons operating 
therein. a pipe connection between said sig- 


nal-cylinder and the cylinder having the 
smaller area, and valve devices and pipe 
connections for admitting fluid from the 


reservoir to either side of the piston having 

the larger area, substantially as described. 

650.525.—HEATER FOR AITIR- MOTORS. 

James Craig, Jr., New York, N. Y. 

Tn a heater for compressed air, in com- 
bination, a heating-cylinder containing hot 
water and having a pipe through which the 
air passes to be heated: and mechanism 
mounted on the cylinder, whereby hot 
water from the cylinder is introduced into 
the air in the pipe. 

§50.5385.—PNEUMATIC PROPELLER. John 
P. Hickey, Washington, D. C. Filed Aug. 
30, 1899. 

The combination with a vessel having a 
recess or depression in its side below the 
water-line, of an air-distributer at one end 
of such recess, a deflector-plate on the side 
of the vessel adjacent to such distributer, 
and means for forcing air through the lat- 
ter, as set forth. 
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AMERICAN 
VERICLE 
COMPANY. 


H. D. COOKE, J. 0. CAMPBELL, A. H. COOKE, 


President. Engineer. Secretary. 


ROOMS 137-145, 
45 BROADWAY, NEW YORK CITY, N. Y. 


An association of engineers and business men has been 
formed to put on a commercial basis for all purposes the best 
form of automobile. 

With few exceptions this question has been dealt with in 
this country as a fad, and while the fact has been recognized 
and confessed by all, that there is a broad field for automobiles, 
no systematic effort appears to have been made to develop their 
uses, There has been lots of talk of applying them to business 
wagons, but little has been done in that direction. Many 
schemes have been devised by what might be termed amateur 
mechanics, who have claimed much, but who have really accom- 
plished but little. 

The men forming this Company have no pet theories or pet 
devices, but desire to go into the market with the best power 
and machine obtainable, applying it to practical work. They 
recognize the fact that there are a number of automobile engines 
in the market now, and that some of them may be developed to 
do the work planned. 

The full development of this industry will not be accom- 
plished by talking. The machines must be put into practical 
use. This will develop defects for which remedies can: be 
applied. 

Arrangements are already made to acquire rights for steam 
and gas automobiles, and experiments are being made with an 
air wagon, and this combination is ready to consider any form 
of engine or power that promises to give the results aimed at. 
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COMPRESSED AIR COMPANY. 


Controlling the American Air Power Company of New York 
and the Compressed Air Motor Company of Illinois. 


COMPRESSED 
AlR MOTORS 


FOR STREET, SUBURBAN 
AND ELEVATED RAILWAYS. 
COMPRESSED AIR MOTORS ARE 


Independent, under quick control, noiseless, of high efficiency, free from danger 
and all objectionable features. The most economical system in cost of installa- 
tion, operation and maintenance ever offered to street and other railways. 
Thoroughly tested, both Winter and Summer, and endorsed by prominent 
engineers, 

Cars, in size and appearance, are the same as electric or cable cars, the 
floor being no higher from rail. No paying space occupied by the air storage 
or mechanism, all being placed under the car floor. 


RUN AT ANY SPEED DESIRED. 
OVERCOME GRADES AND SHARP CURVES EASILY. 
EQUIPPED WITH NOISELESS AIR BRAKES. 


Can be recharged with air in less than two minutes, and constructed to run 
any desired distance. Motors and entire load spring supported. Cars can be 
introduced one at a time on the track of any railway, steam, electric, cable or 
horse. Cars of this type performed a daily service of 814 miles each upon 
125th Street, New York City, for one complete year, during which time they 
ran 32,159 miles, and carried 188,854 cash fares, and are now, and have been 
since May 30, 1899, in operation on North Clark Street, Chicago. 

The Metropolitan Street Railway Company, on 28th and 29th Streets in 
New York City, during the last three months of 1898 operated the line by horse 
power, and during the corresponding period of 1899 by air, with the following 
comparative results : 











1598 1599 
(horse) (air) 
Number of cars employed, . . . . 16 15 
Car mileage perday, ...... 1310 1530 
Number of passengers carried,. . . 1,183,170 1,681,580 


In Chicago, where air cars were introduced for night service in place of 
horse cars, it has resulted in more than doubling the number of passengers 
carried during those hours. 
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The Only Piston Air Drills Made 


THAT HAVE DOUBLE-BALANCED PISTON 
VALVES THAT CUT-OFF AT 5/8 OF THE 
FULL STROKE ARE THE 


“LITTLE GIANT.” 
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Simple in They bec = 
per cent. less 
air and do far 
more work 
than rotary or 
any othertype 
of air drill. 
Sent on trial 

anywhere, and 
express charges 
paid both ways 
if not satisfac- 
tory. 


STANDARD PNEUMATIC TOOL COMPANY, 


Manufacturers of Pneumatic Drills, Hammers, Flue Rolling, 
Reaming, Tapping and Boring Machines, Blow-off Cocks, 
and all kinds of Air Tools and Appliances, 
MARQUETTE BLDG., 1441 BROADWAY, 
CHICAGO. NEW YORK, 


Construction. 
Light in Weight. 
Made in all Sizes, 


Adapted for all 
Classes of Work. 
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CHAS. G. ECKSTEIN, : 
3 MECHANICAL ENGINEER, : 
: Berlin, C., Germany. Spandauerstrasse 16-17. 3 
: Makes it a specialty to sell 3 
= ‘ ‘ 3 
Pneumatic Tools and Appliances : 
: and FS 
3 : ‘ ‘ t 
= Compressed Air Machinery in General, i 
3 in Europe. = 
= = 
3 American Manufacturers of = 
= FIRST CLASS TOOLS AND MACHINERY = 
= in above line, seeking an effective representation abroad, are respectfully = 
% invited to correspond with the New York Office, 249 Centre Street. = 
: FS 
= | Seamless Rolled Steel T : 
amless Rolled Steel Tubes | : 
: FOR GASES, COMPRESSED AIR, ETC., 3 
: UNDER HIGH PRESSURE. 2 
FN Nemecenrmnainesames a maemo fl = 
7 In lengths up to 24 feet. = 
; Manufactured in Germany after the famous ‘‘ Mannesmann Process.’’ = 
: Representative : = 
fe ; 
2 ° , -* cet ‘ = 
a Chas. G. Eckstein, i 
| Ge toe bey FS 
- tifcate is furnished with 249 Centre Street, New York. = 
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COMPRESSED AIR. 


H. GLAENZER & PERREAUD, 


Mechanical Engineers, 


1, Avenue de la République, 
& 61, Rue de Malte. 


TELEGRAMS: > ~ A. B. C. 4TH Eo. 
“BLAKENILES,"’ PARIS. LIEBER’S 
““PARIS.’’ (FRANCE.) OR Al1'S CODES. 


INGENIEURS-CONSEILS POUR INSTALLATIONS D’AIR COMPRIME & 
AGENTS EXCLUSIFS DE 


Chicago Pneumatic Tool Co., 


OUTILS PNEUMATIQUES, 


Curtis & Co. Mfg. Co., 
Geo. F. Blake Mfg. Co.. 


COMPRESSEURS D’AIR AUTOMATIQUES A VAPEUR & A COURROIE 
VERINS PNEUMATIQUES. 











Merrill Pneumatic Pump Co., 


POMPES PNEUMATIQUES. 


Wheeler Condenser. 


CONDENSEURS PAR SURFACE. 
RECHAUFFEURS. 


“COMPRESSED AIR” 


REVUE MENSUELLE DES APPLICATIONS DE L’AIR COMPRIME. 
ABONNEMENT: 8 FRANCS PAR AN. 

















Messrs. H. GLAENZER & PERREAUD have been the leading 
introducers of compressed air machinery in France. They will re- 
ceive with pleasure correspondence from American manufacturers of 
compressed air machinery, tools, and supplies. 
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Chicago Pneumatic [ool Co. : 
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Pneumatic Holder-on and Long Stroke Hammer driving rivets on steel cars, The 
most powerful Pneumatic Hammer made, weighs J4 pounds, 
and will drive 1% inch rivets. 





PNEUMATIC _ FOR ALL PURPOSES 


Sent on trial subject to approval. 
eece TOO LS Send for book and read what large Railroads, 
Shipyards and Manufactutets say of out Tools. 


New York Offices: 95 LIBERTY STREET, N. Y. 
General Offices: MONADNOCK BLOCK, CHICAGO. 
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DRILLS 


FOR 
















J. S. THURMAN, 


O@ 8 SOS BK OS 2 PD EDHSE 


’ CONSULTING 
PROSPECTING. MECHANICAL 
ENGINEER, } 
@ DESIGNER o 

‘ COMPRESSED 

Twenty Styles and Sizes. Surface and } AIR 

Underground. Hand Power, Horse SPECIALTIES, 
Power, Steam, Air and Electricity. t 


@ Lincoin Trust Buitoina, 


ST. LOUIS, MO. v 


CAPACITY FROM 350 FT. TO 6,500 FT. 


* 


M. C, BULLOCK MFG, CO,, 
CHICAGO, U. S. A. 
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+ Filling the foundryman’s wants. We're making a specialty of doing this 

t neatly, quickly, and in a way that puts money in his pocket. 

oa We don’t undertake any job belonging to the iceman. We don’t know 

* anything about cutlery. We couldn’t write a respectable looking article about ‘ 
t lemon squeezers. Our ideas are very crude regarding fruit jars. Our experi- F 
4 ence is very limited in setting saws eke 
? We leave all those lines to the journ als that ‘‘covereth the whole earth.” 
+ We don't know it all and we don’t try to do it all. pA 
“ We have ‘‘ boiled down’ and concentrated all our “know how” to the 4% 
+ formerly neglected foundry business. £ 
3 We dish up every month the most appetizing nourishment for all kinds of pd 
# foundries, Nothing but foundries mind you. oh 
+ Everyone has paid for his meal ticket too. Not a deadhead sits at our £ 
* table. No ‘‘free soup’? goes with us. p 
+ Let us sandwich in an advertisement of the stuff you want the foundries # 
*% to buy. 
t It will be masticated all right. The orders you will get thereafter will 1 
+ show you that you have not advertised in vain. < 
ds x 
+ oy 
: THE FOUNDRY, : 
oa oo 
+ + 
; DETROIT, «~° °° °° ‘*’ MICHIGAN. + 
Qeesdeodeodeodeodoodecdeede cde cdecdecdecdecdecdecdectectecdecfecfecfecteeectoctedestecdeetecleefoedeeloedecfeedocdonteelendecdenteelenteetentenqenteetententente 
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COMPRESSED AIR MOTOR COMPANY. 


COMPRESS 
AlR MOTORS 


An Independent Motor, under quick control, noiseless, at reason- 
able cost, of high efficiency, free from danger and all objectionable 
features. The most economical system in cost of installation, 
operation and maintenance ever offered to the public. Thoroughly 
tested, both Winter and Summer, and endorsed by prominent 
engineers. 

Cars in size and appearance the same as electric or cable 
cars, the floor being no higher from raii. No paying space occu- 
pied by the air storage or mechanism, all being placed under the 
car floor. 
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RUN AT ANY SPEED DESIRED. OVERCOME GRADES AND SHARP 
CURVES EASILY. EQUIPPED WITH NOISE- 
LESS AIR BRAKES. 

Can be recharged with air in less than two minutes, and 
constructed to run any desired distance. Motors and entire load 
spring supported. Cars can be introduced one at a time on the 
track of any railway, steam, electric, cable or horse. Cars of this 
type performed a daily service of 81% miles each upon 125th 
Street, New York City, for one complete year, during which time 
they ran 32,159 miles, and carried 188,854 cash fares. 

COMPRESSED AIR MOTORS FOR STREET, SUBURBAN AND 
ELEVATED RAILWAYS. 


COMPRESSED AIR MOTOR CO., 


45 BROADWAY, NEW YORK. 
1033 MONADNOCK BLOCK, CHICAGO, ILL. 
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pce nad “op co -_ vary x" reproduction of Nees, 
It is yours 4 tests of SHELBY COLD DRAWN | 
. a ia ; SEAMLESS STEEL ‘TUBING. | 
’ ? These tests were made cold, and the 
tubing did not exhibit the sli ‘test sign 
of fracture. Its eat ductility 
and great strength make it the ideal 
tubing for high pressure compressed 
air, or for any purpose where the 
utmost degree of strength is required. 


SHELBY 
STEEL TUBE 
COMPANY. 


GENERAL SALES 
OFFICE: 





American Trust 
Building, 
“Ge Cleveland, Ohio. 





c ; § Boston, Chicago, 135 Lake St. J. J. Lynn, Port Huron, Mich. 
Branch Offices: } New York. ‘Julian L. Yale & Co., lookery Bidg., Chicago. 
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CORNELL & UNDERHILL : Janney, Steinmetz & Co., 


COLD DRAWN, HOT PRESSED 
AND FORGED 


STEEL SHAPES 
AND SPECIALTIES 


i 
UL 
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Wrought and Cast Iron Pipe ; 
Boiler Tubes 

Artesian and Oil Well Casing 
Iron and Brass Fittings 
Valves and Cocks 

Gate Valve and Hydrants 
Freight, Mine and DumpCars $ 
Portable Track and Switches 
CarWheelsofevery description } 


13 GOLD STREET. 


TELEPHONES, CABLE ADDRESS, 


FRANKLIN 2032-2033, ‘' CUBE,’’ NEW YORK. 


SEAMLESS COLD DRAWN 
STEEL SHELLS, CYLINDERS 


AND, TANKS 


For Air, Water, Steam; Gas, Soda, 
Ammonia or Fluids under Pressure 
and Explosives. 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 
DIAMETERS, 


DREXEL BUILDING, 
<———___ PHILADELPHIA. 
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EDRICK & AYER Co., 
l PHIA, 5 
} PHILADELPHI I Fe 
] 

COMPRESSORS 


These Compressors will compress more air 
at lets cost tban any othcr make, requiring no 
attention other than oiling ; ent rely automatic 
in actiou, stopping and starting as air is re- 
oo. Specially adapted fcr foundry use, 

an be run in series; if so, no stoppage 
possible. 
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COMPRESSED AIR 
RIVETERS,HOISTS, 
CRANES anv OTHER 
TOOLS. 


Send for Catalogue. 


Manning, Maxwell & Moore, | 
Sore Acents, 
85, 87, 89 LIBERTY ST., N. Y. 
22 SO. CANAL ST., CHICAGO, ILL. ¢ 
PARK BLDG., PITTSBURGH, PA. 
26 SO. WATER ST., CLEVELAND, 0, 
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WHEELER CONDENSER & ENGINEERING (CO. 








We a 


NEW YORK. 
SURFACE 
ve CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY Ravwt 
Circulating 
SERVICE. Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER 
EDMISTON PATENT FEED WATER FILTER 


WHEELER’S PATENT FEED WATER HEATER 
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The Stearns-Roger Manufacturing Company, 
CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants =. ===>» 
«Compressed Air Plants of any capacity. 
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ROGER’S ITIPROVED CRUSHING ROLLS. 
Patented in the United States and Foreign Countries. 
“These Rolls have been running very satisfactorily and appear to us to be unquestionably 


the best type of roll yet devised. General Manager, 
MOLLIE Gipson & A. J. MILLS, Aspen, Colorado.” 


MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U.S. A. 


Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. | 
emt PH vas eure rae, eA 8A wy 
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GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY. 


INCORPORATED CAPITAL $100,000. 


LONG DISTANCE 


Offices : Lincofn Trust Building, 


Main 2552. St. Louis, Mo.——— é 

















HOUSE RENOVATOR. 


Correspondence is invited from 
parties desiring to engage in 
cleaning houses, including carpets, 
rugs, draperies, bedding and up- 
holstered furniture by the dustless 
method. 


Exclusive City Rights 
Fer Sale. 


By our system houses are thor- 
oughly cleaned and disinfected 
with compressed air. 

Recommended by the Medical 
Profession. 

Revolution in House Cleaning. 

This device thoroughly renovates 
the carpets, removes and collects 
allof the dirt and impurities that 
the carpet contains. 

This method is protected by 
Letters Patent, others pending. 


For further information, address 


GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY. 


CONTRACTORS AND ENGINEERS FOR COMPLETE 
RENOVATING PLANTS FOR HOTELS, RESIDENCES, 
HOSPITALS AND PUBLIC INSTITUTIONS..——_———e 
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Established 
1esS33S. 


Bad ad 





C. & G: COOPER C0). 


MT. VERNON, OHIO. 


| CORLISS ENGINES. 


CoMPOuUND. 





TRIPLE ExPaANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 





Horse-power. 
—oe-— 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mer. 
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‘COMPRESSED AIR” ""'wontiy. 
iS 


This is the only publication devoted to the useful application 
of compressed air, and it is the recognized authority on all 
matters pertaining to this subject. 


——_____ NOW IN ITS FIFTH YBAR. 


RATES OF SUBSCRIPTION. & s*% 


United States, Canada and Mexico, : : : ‘ per year, $1.00 

All other Countries, ‘ : . ‘ ° , ‘ 1.50 

Single Copies . , ; . : ; . +10 

Clubs of ten subscribers ° . 5.00 

The attention of Bagines rs, Sapenindondenta, Railroad Master Mechan- 

ics, Manufacturers of C ompressed Air Appliances, Students, and all N 
others whose association with compressed air require the widest NY) 
knowledge of the application of air power is called to this Special <4) 


Rate. It enables them to place the mazazine in the hands of opera- 
tors of compressed air apparatus by club subscriptions at an extremly 





low cost. 
LIST OF BOOKS ON COMPRESSED AIR. 
Volume No. 4, “ Compressed Air,” . : cloth, 2.00 Y 
March, 1890— February, 1900, tnetusive.—The aaabee numbers of VY 
- Compressed Air,”’ which make up this volume are profusely illustra- ete 
ted with fine half-tona engravings and line cuts of a large number of VY 
important applic tions of compressed air. The articles contained in \abe 
the above have been widely quoted and treat upon a varied collection WY 
of air power subjects. 1a 
This volume is valuable for those who contemplate the use of com- \ 


pressed air, and are investigating its advantages. 


Compressed Air Production, by W. L. Saunders, ‘ cloth, 1.00 


Compressed Air Production or The Theory and Practice of Air Com- 
pression. Just pubiished. By W. L. Saunders. A practical treatise 
on air compres-ion and compressed air machinery. ft contains rules, 
tables and data of value to engineers. 


Compressed Air, by Frank Richards, ; , cloth, 1.50 


Compressed Air, by Frank Richards. Contains practical information 
upon air compression and the transmission and application of com- 
pressed air. 


Liquid Air and the ts faction of Gases, by Prof. T. O’Conor Sloane, 350 
pages, . . . ; . + 2-80 
oar nts upon the Transmission of Power by Compressed Air in Paris, 
by A. B. W. Kennedy, F. R.S.,M. Inst. C. E., Emeritus Professor of 
Engineering in University C ollege, London. The Transmission and 
Distribution of Power from Central Station by Compressed Air, by 
William Cawthorne Unwin, B.S. U., #. R.S., M. Inst. C. E, 7 — 
The Transmission of Power by Couipressed Air, by Robert Zahner, M. E., soc. 


Forwarded postpaid on receipt of price. 


66 COFMIPRESSED AIR,”’’ 26 Cortlandt St., 


New York. 


SEE KEEREE KEE KEES 
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MERS 


All sizes for all services from light 
calking to heavy riveting. 


% These hammers have the simplest valves yet designed and 


Se 
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% 
+ hence the least likely to get out of order. They cannot break or $ 
+ become inoperative through slight wear. They are fully guaranteed ¢ 
% against cost for repairs for one year. ‘ 
+ PHILADELPHIA PNEUMATIC Too. Co., : 
+ NEW YORK, PHILADELPHIA, PITTSBURCH, 
+ SINGER BUILDING. STEPHEN GIRARD BUILDING. WOOD & WATER &TS. fe 
sfeebesbesecbecbecbecbocboobesdesdoedecfocbocbenbesteetoedoetoetoooebeebondoatoetoctecfocfoobeoleatoetoedoclocfeobonbeedeafeeteelecloctoctecdeeteeteetoetecboebords 
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fo ComPRESSED AiR Pumps FOR ALL PuRPOSES. 

GLEASON-PETERS AIR PUMP CO., 20 West Houston S'reet, WN. 7 
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McKiernan Drill Co.. 


120 LIBERTY STREET, 
NEW YORK, 


MANUFACTURERS OF 


Rock Drills, Etc 
Air Compressors 


| .Various Types. Special Designs. 
| for all Dynamic Purposes. 





Suitable 


SOLE AGENTS FOR THE 


Kennedy Patent Air Lift. | 
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‘Compressed Air, 


Practical information upon Air-Compression 
and the Transmission and Application 

y of Compressed Air. 

y By FRANK RICHARDS, 


12mo, cloth, $1.50 


> 
John Wiley & Sons, New York. 
a 
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COLD STORAGE PROBLEMS 


Are fully discussed in my pamphlet 


#% Eggs in Cold Storage. 
4 

A book of about 100 pages, containing 
much data and the results of many experi- 
ments. Senton receipt of 10 cents in stamps. 


MADISON COOPER, 


r Refrigerating Engineer, Minneapolis, Minn. 
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| ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as 

“* The Century of the industrial world and the Review of 
Reviews to eugineciing literature —the two in one.” Its 
leading articles treat the subjects uppermost in importance 
jn industrial affairs. Its contributors include the foremost 
men of oyr.tmes. It gives each month an. exhaustive 
Review and Index to the wold-wide range of technical 
literature — Ameiican, English, French, and German. It 
is read in every nook and coraer of the civilized world. It 
is founded upon the idea of ing equi of the 
and brainy men who manage, think, and plan for the 
engineering. architectural, clectncal, rvilroad, mining, and 
s mechanic-! industries. It has a larger bona-fide circu- 
lation among such men than has evar base attained by an 
ineering journal in all the history of industrial literature. 
s It is priceless to the active man who needs to keep in touch 
5 with current developments. Ité every carriesahving \ 
interest for intelligent readers who are an any way con- 
cerned with modern industrial enterprises. ts subscribers 
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are its warmest advocates and the. Magazine itself is its 
ici Sample copy free. 


; 30 Cents a Number; $3.00 a Year. 
THE ENGINEERING MAGAZINE, 


‘ 


5 best solicitor. 


SISST) 


122 Liberty St., New-York, U.S.A. 
+> > bt >} 7 » > 
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studio complete without it. 
culars free. 


AIR BR SH We are making and selling the 
best Art Tool in use. Applies color 

wired air, enabling the artistto 
do better work and savetime. No 
Cir- 


Address, AIR BRUSH IMFG. CO. 
» K.0 Nassau St ,Rockford,II11.,U.S,A. 


sed t. Officers of all Railroads 


(usvsy quasreaizy = THE POCKET LIST oF 

$1.00 per annum. RAILROAD OFFICIALS 
THE OFFICIA a Advertsing rates on application. 
RAILWAY EQUIPMENT oseriptive ot freight sod pas 
REGISTER 


senger cars of the Railways aad Private Companies la 
the United States, Canada and Mexico. 
Subscription Price, $5.00 per annum. 


Single copies, 1.00, 


THE RAILWAY EQUIPMENT & PUBLICATION 0G 


24 Park Place, New York. 
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INGERSOLL-SERGEANT 


Over 300 sizes and over 4o styles, and an unlimited variety of combin- 


ist , ations’ in Steam, Belt, Electric, Gear, Water Power, or 
STYLES AND Gasoline Driven Air Compressors. 


SIZES. 
Standard types giving a minimum pressure of 5 pounds to the square 
: inch and from that on up progressively to 3,000 
PRESSURES. ge ) 3 


pounds and more to the square inch. 


The Best ; It comes of long experience as to 


the condi tions, and de- 

WORKSIANSHIP mands of air compression. 

AND No. other method tolerated 

MATERIAL. by us or suited to our 
trade. 


Every detail follows in care 
practice of 
concerns 


and accuracy the 
manufacturing 
that build ma- 


chinery to perpetuate repu- 


tations COMPRESSOR gained by mak- 


ing every improvement known to the art. 


CON- 
STRUCTION. 


A reasonable amount of attention given by expertsto every machine sold cover- 
ing a period of time long enough to convince the buyer that 
CONDITIONS. every effort is made to supply him with a substantial 
machine. 
All machines designed with pleasing architectural features, giving attention 
to floor space, insuring rigidity and strength, and con- 
DESIGNS. sequent comparison with other lines of high-class 
machinery 
The rapid adoption of compressed air and the number of uses to which it is 


applied are shown in catalogues and booklets sent free on 
LITERATURE. application. 


THE INGERSOLL-SERGEANT DRILL CO. 


MANUFACTURERS OF 
Air Compressors, Rock Drills, Coal Cutters, Air Lift Pumps, 
Stone Channeling Machines (Steam or Air), etc. 


OFFICES: 


CHICAGO, 84 Van Buren Street. 
CLEVELAND, Ohio, 26 South Water Street. 
BOSTON, Mass., 77 Oliver Street. 
HOUSTON, Tex., Kiam Building. 
DENVER, Col., 227 South Temple Street. 
SAN FRANCISCO, Cal., 21 Fremont Street. 
BIRMINGHAM, Ala., 18 South 20th Street. 
St. LOUIS, Mo., Fullerton Building. 
BUTTE, Mont., 300 Main Street. 

St. PAUL, Minn., 4th and Wacouta Streets. 


26 CORTLANDT 


SEATTLE, Wash., 310 1st Ave., South. 
MONTREAL, Can., 299 St. James Street. 
MEXICO CITY, San Juan Letran 13. 
LONDON, Eng , 114a Queen Victoria Street. 
a " 114 Leadenhall Street. 
SYDNEY, Australia, 187 Clarence Street. 
KALGOORLIE, West Australia. 
JOHANNESBURG, So. Africa, Box 1809. 
VALPARAISO, Chili. 
YOKOHAMA Japan, No. 22. 


ST. NEW YORK. 
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‘* Embodying 
the 

Latest 
and 

Best 
Practice.”’ 









‘* Fittingly 
Representative 
of an 
Age of 
Progress.”’ 








Air 
Compressors 


For Operating 
PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS 
and every other application of Com. 
pressed Air. 


CLAYTON AIR LIFT SYSTEM 
BREWERS AIR PUMPS Clayton Steam Duplex Type. 


CLAYTON AIR COMPRESSOR WORKS, 


Catalogue. 26 CORTLANDT ST., NEW YORK. 

















